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The metabolism of molecular species of phosphatidylinositol and its precursor phosphatidic acid in guinea-pig cerebral hemispheres was studied after intracisternal injection of [U-14C]glucose and [32P]Pi. The two phospholipids were isolated in a pure form by a combination of DEAE-cellulose chromatography and t.1.c. Phosphatidic acid was methylated directly with diazomethane. The inositol of phosphatidylinositol was first cleaved by periodate oxidation and the products were treated with diazomethane by the methods described previously (Luthra & Sheltawy, 1972a,b) . The dimethylphosphatidic acid derivatives obtained from the two phospholipids were fractionated separately into molecular species by chromatography on AgN03-impregnated thin layers.
The results were assessed with a view to find out the contribution of different pathways to the metabolism of the molecular species of the two phospholipids The tetraenoic species of phosphatidic acid may be largely synthesized by the diglyceride kinase VOl. 1 pathway, and the monoenoic species by acylation of glycerol 3-phosphate. The monoenoic species of phosphatidylinositol may be largely synthesized de nouo from the corresponding species of phosphatidic acid, but the other species may be derived by a combination of synthesis de nouo and transacylation reactions involving the monoenoic phosphatidylinositol. Linoleate and linolenate are fatty acids produced by green plants; however, they cannot be synthesized in significant amounts by animals. In animals dietary linoleate and linolenate are converted into longer-chain and more-unsaturated fatty acids. The fatty acids of the linoleate and linolenate series are consistently found in the structural lipids of animal cells.
Luthra
It has been assumed that most of the C20-C22 polyenoic fatty acids in the body originate from the metabolism of dietary linoleate (C18:2) and linolenate (C18:3), and little attention has been paid to dietary longer-chain polyenoic fatty acids. It is known that certain foods are rich in these fatty acids (e.g. chicken, veal and fish), and animal experiments have shown that dietary arachidonate and docosahexaenoate can be incorporated into tissue lipids (Brenner & JosB, 1965; Mohrhauer & Holman, 1963) .
Long-chain polyenoic fatty acids are of particular interest in relation to the brain, since this is a tissue that contains large amounts of C20;4, C22:4 and C22:6 fatty acids and very little C18:2 and C18:J fatty acids (Crawford & Sinclair, 1972) . In the rat a significant proportion of brain development occurs during the suckling period, and it is known that more than 60% of the long-chain polyenoic fatty acids (c20:4 and C22:6) in the rat brain are laid down by the end of the suckling period (Sinclair & Crawford, 1972a) . It is noteworthy that rat milk contains both linoleate and linolenate and also significant amounts of their longer-chain metabolic products (Sinclak & Crawford, 1972~) .
Since the bulk of Cz0:* and C22:6 fatty acids in rat brain are laid down at a time when the diet contains these fatty acids, we are interested in the possible role of dietary polyenoic fatty acids in contributing to brain polyenoic fatty acids. To investigate this it is necessary to know whether CzOZ4 and C22:6 fatty acids can enter the developing rat brain. We have recently shown this to be the case for the C22:6 fatty acid (Sinclair & Crawford, 19726) , and the present communication is concerned with the uptake of [l-14C]linoleate and [3H]arachidonate by liver and brain lipids of 16-day old rats. Five pups were given an oral dose of the radioactivity (14C+3H) and the pups were killed 22h later.
The results showed that a significantly greater percentage of the administered arachidonate was incorporated into the liver, brain and serum lipids compared with the linoelate incorporation. The 3H/14C ratios in the total lipids of the liver, brain and serum were 8.8,3.7 and 14 respectively, compared with a ratio of 1.1 for the administered dose. In the liver the triglycerides and phospholipids contained more than 90% of the total lipid radioactivity. The W/14C ratio was 2.3 for the liver triglycerides, 22.3 for the liver phospholipids and 4.2 for the brain phospholipids. Isolation of the individual fatty acids by preparative g.1.c. showed that more than 80% of the 3H in the fatty acids of the liver triglycerides, phospholipids and brain phospholipids was associated with the C20:o fatty acid. A different distribution of the 14C radioactivity was observed: in the liver triglycerides and phospholipids 75 and 53% respectively of the radioactivity in the fatty acids were associated with the fatty acid
